Assembly and disassembly properties of microtubules formed in the presence of GTP, 5'-guanylyl imidodiphosphate, and 5'-guanylyl methylenediphosphate.
We have examined the properties of microtubules formed in the presence of GTP, 5'-guanylyl imidodiphosphate (GMPP(NH)P), and 5'-guanylyl methylenediphosphate (GMPP(CH2)P) to identify features of the assembly or disassembly reactions uniquely related to hydrolysis. The assembly of microtubules with GTP or GMPP(NH)P was similar in terms of rates and extents of assembly, the length distributions, and podophyllotoxin-induced depolymerization. The greater rapidity of GMPP(CH2)P-supported assembly, however, resulted in shorter, more numerous microtubules and the rate of podophyllotoxin-induced depolymerization was consistent with an increased number of concentration of microtubules. Experiments with GTP or analogue incorporation and release indicated that GTP-tubule turnover corresponded to a rate of about 8% of the microtubule protein taken up or released per h. With GMPP(NH)P- and GMPP(CH2)P-tubules, the rates of label uptake by unlabeled microtubules were considerably lower than observed with guanosine triphosphate. We suggest that exchange experiments can reflect contributions from head-to-tail polymerization and polymer length redistribution, but it is not as yet possible to evaluate the relative contributions of each process.